We present Integral Field Spectroscopy (IFS) of NGC 595, one of the most luminous H II regions in M33. This type of observations allows us to study the variation of the principal emission-line ratios across the surface of the nebula. At each position of the field of view, we fit the main emission-line features of the spectrum within the spectral range 3650-6990Å, and create maps of the principal emission-line ratios for the total surface of the region. The extinction map derived from the Balmer decrement and the absorbed Hα luminosity show good spatial correlation with the 24 µm emission from Spitzer. We also show here the capability of the IFS to study the existence of Wolf-Rayet (WR) stars, identifying the previously catalogued WR stars and detecting a new candidate towards the north of the region. The ionization structure of the region nicely follows the Hα shell morphology and is clearly related to the location of the central ionizing stars. The electron density distribution does not show strong variations within the H II region nor any trend with the Hα emission distribution. We study the behaviour within the H II region of several classical emission-line ratios proposed as metallicity calibrators: while [N II]/Hα and [N II]/ [O III] show important variations, the R 23 index is substantially constant across the surface of the nebula, despite the strong variation of the ionization parameter as a function of the radial distance from the ionizing stars. These results show the reliability in using the R 23 index to characterize the metallicity of H II regions even when only a fraction of the total area is covered by the observations.
INTRODUCTION
Emission-line spectra of Galactic and extragalactic HII regions are normally obtained to characterize their physical properties, to extract information of the stellar populations that ionize them (Osterbrock & Ferland 2006) as well as to study the variation of the physical properties of the star-forming regions across the galaxy disc (e.g. McCall, Rybski & Shields 1985; Vílchez et al. 1988; Vila-Costas & Edmunds 1992) . The H II regions are far from the idealized spherical ionized gas clouds with homogenous physical properties, as has clearly been shown in detailed studies of the nearest Galactic and extragalactic H II regions: e. g. Orion Nebula (Baldwin et al. 1991; Kennicutt et al. 2000; Sánchez et al. 2007 ), 30 Doradus (Mathis et al. 1985; Kennicutt et al. 2000) and NGC 604 (González-Delgado & Pérez 2000; Maíz-Apellániz et al. 2004) , among others. The derived physical properties, generally obtained from long-slit spectroscopic measurements centred on the most intense knots, are not necessarily representative of the conditions in all the locations within the regions . The variations of the physical properties are especially seen in star-forming regions where the action of the massive stars strongly influence the surrounding medium (e.g. Kobulnicky & Skillman 1996 , 1997 . Moreover, in some cases the gas within the H II regions is ionized by multiple star clusters which are not always centrally located. This will produce different temperature and ionization structures than the normally assumed configurations from spherical models (Ercolano, Bastian & Stasińska 2007; Jamet & Morisset 2008) .
In order to study the variations of the physical properties within the H II regions, the usual technique carried out up to now consists of a set of spectroscopic observations with slits located at different positions in the region and covering as much surface as possible. This technique has limitations however: it requires a large amount of observation time and does not cover, in general, the complete face of the region; thus interpolations of the observational parameters in the gap between slits need to be made. Integral Field Spectroscopy (IFS) overcomes these limitations and offers the opportunity of extracting spectroscopic information at different positions across a continuous field of view. Therefore, this kind of surveys allows the study of the variation of the physical properties within star-forming regions.
We present here IFS observations of NGC 595, the second most luminous H II region in M33. NGC 595 presents an angular size of ∼1 arcmin, which at the distance of M33 (840 kpc; Freedman, Wilson & Madore 1991) translates into a linear physical size of ∼200 pc. This makes the region particularly suitable for being studied with the IFS technique. Although the current IFS facilities usually have a relatively small field of view, the proximity of this region (which implies a relatively high surface brightness) makes possible to map it in a reasonable amount of observing time.
NGC 595 has an Hα shell morphology that shows the action of the stellar winds of the massive stars located in its interior. The stellar content studied by Malumuth, Waller & Parker (1996) using optical photometry reveals the existence of ∼250 OB-type stars, ∼13 supergiants and 10 candidate Wolf-Rayet (WR) stars. These authors derived an age of 4.5 ± 1.0 Myr for the stellar cluster, which is consistent with the age predicted from the synthesis of integrated spectra in the far-ultraviolet (FUV) wavelength range (Pellerin 2006) . Recently, Drissen et al. (2008) spectroscopically confirmed nine of the WR candidates previously identified by Drissen, Moffat & Shara (1993) using photometric observations and discarded two possible WR candidates from their sample. The physical properties for NGC 595 have been derived with longslit spectroscopic observations located at the most intense knots within the region (Vílchez et al. 1988) and recently with echelle spectroscopy (Esteban et al. 2009 ). Vílchez et al. (1988) obtained a temperature of Te ∼ 8000 K, an electron density consistent with the low density limit and a metallicity of 12 + log[O/H] = 8.44 ± 0.09 (Z = 0.6Z⊙ 1 ), which was recently confirmed by Esteban et al. (2009) . The extinction within the region has been studied previously by other authors: Bosch, Terlevich & Terlevich (2002) obtained the extinction using the Hα/Hβ emission-line ratio and Viallefond, Donas & Goss (1983) derived the extinction with the Hα and thermal radio emission ratio. Relaño & Kennicutt (2009) revised the extinctions using radio-to-Hα emission and derived new values using the 24 µm-to-Hα integrated emission ratio, finding consistent results from both methods. They also found differences in the emission distributions at several wavelength ranges: while the infrared emission at 24 µm and Hα are spatially correlated with each other, the FUV emission is located within the observed Hα shell structure of the region. They suggest that the dust emitting at 24 µm will probably be mixed with the ionized gas of the region and will be heated by the central ionizing stars.
In this paper, we analyse IFS observations covering the whole face of NGC 595. We are able to perform a detailed analysis of the principal emission-line ratios which are widely used to describe the main properties of H II regions such as extinction and density structure, ionization parameter, metallicity, existence of shocks and evolutionary state. With these observations, we are in a position to test the influence of the geometry and the stellar distribution within the region on the integrated fluxes of the emission lines, as has been predicted by the models. The comparison of our results with those obtained from long-slit spectroscopy makes it possible to estimate the bias of the observations when only one part of the region, generally the most intense, is covered. Finally, the power of the IFS and the quality of the observations presented here allow us to anal- yse the WR stellar content of the total surface of the region and to make a complete census of this stellar population in NGC 595.
OBSERVATIONS AND DATA REDUCTION

Observations
The data were obtained with the Potsdam Multi Aperture Spectrophotometer, PMAS (Roth et al. 2005) at the 3.5 m telescope in Calar Alto on the night of 2007 October 10. We used the lens array (LARR), made of 16 × 16 2 elements, with the magnification scale of 1.0 × 1.0 arcsec 2 . This configuration allows observation at high spatial resolution and with a filling factor of 1.00 (Kelz et al. 2006) . We used the V300 grating, which provides with relatively low spectral resolution (3.40Å pix −1 ) but allows to cover the whole optical spectral range (3650-6990Å).
Given the relative small field of view of the LARR in comparison to the angular size of NGC 595, we made a mosaic of 13 tiles to map the whole H II region, covering a field of view of 47 × 92 arcsec 2 , corresponding ∼174 × 340 parsec 2 at the distance of M33. The distribution of the different tiles is shown in Fig. 1 overplot on an Hα emission-line image from NOAO (National Optical Astronomy Observatory) Science Archive (Massey et al. 2007 ). In order to have all the data in common units, we made a 2.0 arcsec overlapping between contiguous tiles.
We obtained 3-4 exposures of 400 s each per tile, depending on the transparency of the sky and the surface brightness of the mapped region. Under non-photometric conditions, seeing ranged typically between 1.2 and 1.8 arcsec, while the air masses ranged between 1.9 and 1.0. In addition to the science frames, continuum and HgNe arc lamps exposures as well as sky background frames were obtained interleaved among the science frames. This allowed us to minimize the effects due to flexures in the instrument and ensure a proper sampling of background variations.
Finally, exposures of the spectrophotometric standard-stars BD+28D4211, HR153, G191-B2B were obtained in order to correct for the instrument response and perform a relative flux calibration.
Data reduction
The data reduction follows the process described in Alonso-Herrero et al. (2009) with some minor modifications. We performed the basic reduction of each individual frame using a set of homemade scripts created under the IRAF enviroment 2 . The PMAS's CCD presents some structure, so bias was removed using a masterbias made out the combination of 10 bias frames. We then identified the location of the spectra in the CCD using continuum lamp exposures (i.e. tracing) and extracted them.
We performed a wavelength calibration using the HgNe lamp exposures. In order to estimate the quality of this calibration, we fitted a Gaussian profile to the [O I]λ5577 skyline in each spectrum. The standard deviation for the centroid of the line in each individual exposure ranged typically between 0.1 and 0.4Å. We then corrected from the lens to lens sensitivity variations by creating response images from the continuum lamp exposures. (Massey et al. 2007 ). The orientation is north up and east to the left. The Hα image is shown in logarithmic stretch to better enhance all the morphological features of the H II region.
At this stage, cosmic rays were removed in each individual frame using the spectroscopic version of the L. A. Cosmic routine (van Dokkum 2001) . Input parameters were chosen in order to eliminate as most cosmic rays as possible. In the few possible cases where some spectral ranges close to emission lines were affected by cosmic rays (namely Hα and, in some particular cases, Hβ and [O III]λ5007), these were removed manually. The next step was the relative flux calibration performed using the G191-B2B standard star exposure, which was observed at very low airmass (i.e. 1.06). The flux calibration was done using the IRAF tasks standard, sensfunc and calibrate. In order to estimate the uncertainties associated to this calibration, we made a comparison of the sensitivity functions derived for G191-B2B and for the other two standards. For the spectral range of 4500 − −7000Å, uncertainties were ∼5 per cent, while in the bluer part of the spectra (i.e. <4500Å), they could reach 15 per cent. Note, however, that since it was not strictly necessary for the goals of the present work and the night was not photometric, we did not perform any absolute flux calibration.
For sky subtraction, we created a high signal-to-noise (S/N) spectrum for each of the interleaved sky exposures by combining its 256 spectra. This collection of combined spectra sampled the sky variations along the night. The sky in each individual tile was subtracted using the sky spectrum obtained within ∼1 h of the time of the object exposure. Because of the non-photometric conditions, small scaling factors (i.e. between 0.8 and 1.5) had to be included in the sky spectra in order to minimize the skyline residuals.
Finally, we made a unique data cube for the whole H II region by mosaicking the individual frames using the offsets commanded at the telescope. For this purpose, we used the create mosaic.pro routine from the P3d package (Becker 2006; Roth et al. 2005) which corrects from the effect of the differential atmospherical difraction by using the expresion given in Filippenko (1982) . All the frames were put to common units by using the overlapping bands between the individual tiles.
Line fitting and map creation
We used MPFITEXPR algorithm 3 implemented by C. B. Markwardt in IDL to fit the emission lines in each spatial element (hereafter, spaxel) (Markwardt 2009 ). The advantage of this algorithm is the simplicity of imposing restrictions in the parameters of the fit, which is carried out using Levenberg-Marquardt least-squares minimization.
For each spaxel we selected the wavelength range that includes the emission lines we are interested in fitting and then performed the minimization of the observed profile to a Gaussian profile describing the emission line plus a one-degree polynomial function for the continuum subtraction. As an illustration, for the Hα+[N II] emission lines we selected a wavelength range of 6500-6650Å, imposed a fixed wavelength separation between the Hα, [N II]λ6548 and [N II]λ6584 given by the redshift provided by NED 4 and performed the fit keeping the same linewidth for all the emission lines and a nitrogen line ratio of 3. We estimated the noise of the corresponding spectrum using the standard deviation of the adjacent continuum. The noise defined in this way was used to obtain the S/N for each emission line fitted. We performed the fit in each spaxel and rejected in the procedure those fits with a S/N smaller than 5. The remaining spectra were visually inspected and bad fits were interactively rejected.
The same procedure was applied to all the observed emission lines. The flux for each emission line was obtained by integrating the area defined by the best-fitting Gaussian profile. Then we used the derived flux and the position within the data cube for each spaxel to create an image (a map) that can be treated with standard astronomical software. We performed the astrometry of the emission-line maps using a continuum map close to the Hα emission line derived in the fitting procedure and a R-Band image obtained from the NOAO Science Archive (Massey et al. 2006) to identify the most intense stellar clusters in the continuum map. The accuracy of the astrometry is better than 1 arcsec, the angular size of the spaxel in our field of view.
INTEGRATED PROPERTIES
Before discussing the emission-line maps of NGC 595, we first analyse the spectrum for the whole H II region. In Fig. 2 we show the integrated spectrum in arbitrary units obtained by coadding the signal from the ∼3000 spaxels. We use two different normalizations in the figure to show all the observed emission lines. We checked our method (Section 2.3) by comparing the measured fluxes with those derived using the task splot from IRAF. We find differences in the fluxes of ∼1 per cent, which shows that our method is reliable and gives consistent results. We corrected the fluxes using the observed Hα/Hβ, Hγ/Hβ, Hδ/Hβ, and Hǫ/Hβ ratios and the mean extinction law of Savage & Mathis (1979) . The reddening coefficient C(Hβ) was derived in an iterative procedure Table 1 . Dereddened emission-line ratios with respect to I(Hβ) detected in the integrated spectrum for the complete field of view of our observations (Fig. 2) . The errors are a combination of the profile-fitting procedure and the uncertainty in the continuum subtraction. f(λ) is the reddening function normalised to Hβ from Savage & Mathis (1979) . assuming the same EW abs for all the Balmer lines and the theoretical expected Balmer ratios at Te = 7.6 × 10 3 K (Storey & Hummer 1995) . Following this method, we find a coefficient of C(Hβ) = 0.17 ± 0.03 and estimate the stellar absorption equivalent width to be always EW abs 2Å.
The dereddened emission line ratios with respect to I(Hβ) are given in Table 1 . The corresponding errors are a combination of those derived in our profile-fitting procedure and the uncertainty in the continuum subtraction (González-Delgado et al. 1994 ). They do not include the uncertainty in the calibration that can be between 5 and 15 per cent, depending on the exact wavelength range (see Section 2.2). We find differences of 20 per cent with the emissionline ratios reported by Esteban et al. (2009) 2 ) is small and it is located over a knot with high Hα surface brightness, while the fluxes reported here correspond to the total area of the region. Integrating over the slit field of view used in Esteban et al. (2009) , we obtain differences of ∼10 per cent for both [S II] emission lines. As we will see in Section 4.4, the [S II] emission-line flux in each spaxel shows a strong dependence on the same spaxel Hα flux, which explains the differences found here with the [S II] fluxes given in Esteban et al. (2009) .
In Table 2 , we show the principal diagnostic emission-line ratios derived from the integrated spectrum as well as the physical parameters derived from them. The integrated reddening coefficient corresponds to an extinction of 0.36 mag at Hα, which agrees with the values reported in Relaño & Kennicutt (2009) derived from other methods.
Due to the contribution of a strong sky HgI4358 emission line and the low intensity of [O III]λ4363 we were not able to detect this emission line, and thus a measurement of the temperature with these observations cannot be made. We report here the mean value obtained from Esteban et al. (2009) using high-resolution echelle spectroscopy, which has been used to obtain the electron density from the [S II]λ6717/[S II]λ6731 emission line ratio. We derived a nominal density value of 13 cm −3 , for a line ratio of 1.43 (see Table 2 ), which agrees with the low density scenario derived by Esteban et al. (2009) . Taking into account the extinction-corrected Hα luminosity of NGC 595 reported in Relaño & Kennicutt (2009) and the electron densities derived here, we estimate an ionization parameter of q eff =1.9×10 7 cm s −1 for an electron density face value of ne=20 cm −3 . The metallicity of the H II region can be derived using information from several emission-line ratios. For this purpose, we will use as metallicity calibrator the widely used R23 index (Pagel et al. 1979) . As we will discuss later in Section 4.6, this parameter is substantially constant across the face of the region, and thus we use it here to derive a representative value for the H II region metallicity. The calibration of R23 with metallicity has been extensively studied in the literature, either using photoionization models (e.g. McGaugh 1991; Kewley & Dopita 2002) or from empirical calibrations (e.g. Pilyugin 2000; Pilyugin 2001 ). One of the major problems of R23 is that it is double valued; thus an independent metallicity diagnostic must be used in order to set the region in the upper or lower branch in the Z-R23 diagram. We use the observed [N II]/Hα line ratio to make a first estimation of Z: following the relation given by Denicoló, Terlevich & Terlevich (2002) we obtain 12 + log[O/H] = 8.56, while the calibration of Pettini & Pagel (2004) gives 12+log[O/H]=8.41. Both results shows that we are able to use the upper branch of the Z-R23 diagram. We apply two calibrations to obtain Z from R23, McGaugh (1991) as parametrised by Kobulnicky, Kennicutt & Pizagno (1999) , which relies on photoionization models, and the empirical calibration of Pilyugin (2001) Vílchez et al. (1988) .
EMISSION LINE MAPS
Structure of the ionized gas and the stellar component
In Fig. 3 , we show a map of the observed Hα flux for NGC 595 derived with the procedure explained in Section 2.3. The similarity with the observed Hα flux obtained from direct image (see Fig. 1 ) shows the power of the IFS observations to reproduce the surface brightness distribution for this particular region. The Hα shell structure is clearly delineated, it extends from the south-west to the north in an arched structure with Hα maxima located close to the ionizing stars. The separation between the central star clusters and the Hα maxima is ∼6 arcsec, ∼22 pc. The external low Hα surface brightness shell, seen in Fig. 1 eastwards to the brightest one, is also observed in the Hα map, which shows the high quality of the data to trace the diffuse Hα emission of the region. In Fig. 3 , we overplot emission contours of the Wide Field Planetary Table 1 . Some residuals at ∼5590Å and ∼6300Å produced in the sky subtraction procedure under non-photometric conditions are seen in the integrated spectrum. 
Extinction in NGC 595
We used the observed Hα/Hβ ratio to derive a map of the reddening coefficient C(Hβ) and to correct the emission-line fluxes at each spaxel of the field of view. The ratio was compared with the theoretical expected value of the Balmer decrement for case B of recombination theory at Te = 7.6 × 10 3 K (Storey & Hummer 1995) , and then by using the extinction law of Savage & Mathis (1979) we obtained C(Hβ). The Balmer emission lines can be affected by the absorption of the underlying stellar component, which would affect the derived values of the reddening coefficient. We explore the influence of this effect in our data by visual inspection of the spectra and by a comparison of the observed Hβ equivalent width (EW(Hβ)) in emission and the expected absorption equivalent width (see Section 3). Except for a circular region of ∼3 pixels associated with the location of the central clusters where we measure EW(Hβ) of ∼5-10Å, we find EW(Hβ) within a range of 40-450Å. The effect of the underlying stellar population is negligible at the locations of the high equivalent widths. A closer inspection of the Balmer emission-line profiles at the location of the central clusters would suggest the presence of absorption signatures for Hδ and Hǫ which are marginally detected (S/N 3) and consistent with EW abs ∼(1.0-1.4)Å.
A C(Hβ) map is shown in the upper panels in Fig. 4 . It presents a very concentrated distribution within the region, similar to the extinction structure obtained by Viallefond et al. (1983) from radio and Hα observations. We derive values for the extinction at Hα in the centre of the region within the range of 1.0-1.5 mag, which agrees with the range reported in Viallefond et al. (1983) for the Balmer extinction in the core of the nebula, (0.88-1.15) mag. With the reddening coefficient map we can then correct the observed spectrum in each spaxel within the region and obtain maps of the emission-line ratios that can be used to study the physical properties of the H II region. As an illustration, we show in Fig. 6 some of the emission-line ratio maps that will be analysed later in this paper.
In Fig. 4 (upper panels) we overplot contours of the 24 and 8 µm emissions from Spitzer (Relaño & Kennicutt 2009 ). The location where C(Hβ) is high corresponds within the spatial resolution (∼1.5 arcsec for our observations and ∼6 arcsec for the observations at 24 µm) to high values of the 24 µm emission. The emission at 8 µm also correlates to the maximum values of C(Hβ), but it is not as concentrated as the emission at 24 µm (Fig. 4, upper left) . In the lower panels of Fig. 4 , we show the relation of the emission at 24 and 8 µm with the absorbed Hα luminosity of the region. The Hα luminosity absorbed in the region is obtained as the difference between the total extinction-corrected Hα luminosity and the Hα luminosity corrected for the foreground Galactic extinction (E(B-V)=0.041 (Schlegel, Finkbeiner & Davis 1998 ) is used to account for the Galactic extinction). As it is shown in Fig. 4 (lower left  panel) , the 24 µm emission spatially correlates with the absorbed Hα luminosity, with the maximum at 24 µm coinciding with the central position of the absorbed Hα structure. The spatial correlation of the 8 µm emission and the absorbed Hα luminosity is not so strong; the maximum at 8 µm is shifted outwards of the absorbed Hα shell structure.
These spatial correlations are better shown in Fig. 5 , where we plot the emissions integrated in elliptical concentric annuli as a function of the radial distance measured along the major axis of an ellipse centred at the location of the main stellar clusters (we take this position to be 2 arcsec westwards from the most intense stellar cluster marked as a red cross in the emission-line maps of Fig. 6 ). The major to minor axis ratio of the ellipse is derived using the inclination angle of the galaxy (i=56
• for M33 van den Bergh (2000)), and we choose a position angle of 129
• for the major axis since this orientation better traces the shell structure of the region. In this configuration, we use rings of 2 arcsec widths to obtained the elliptical profiles.
The Hα/Hβ emission line ratio was derived for each annulus in the original data cube. The resulting spectrum for each annulus was fitted in the same way as we explained in Section 2.3, and the corresponding fluxes at Hα, Hβ were used to obtain the radial profiles shown in Fig. 5(a) . The absorbed Hα luminosity profile (Fig. 5b) was obtained in the same way we derived the absorbed Hα luminosity map.
The comparison of Fig. 5(a) and (c) shows that the radial distribution of the Hα/Hβ ratio and the 24 µm emission are similar, with the same radial decline towards larger radial distances and maxima slightly shifted (∼2 arcsec, lower than the resolution of the 24 µm observations (∼6 arcsec)). The comparison of Figs. 5(b) and (c) shows that the distribution of the absorbed Hα luminosity and the 24 µm emission are also similar, with their respective maxima located at the same radial distances. The spatial relations shown here between the 24 µm emission, the extinction suffered by the ionized gas and the absorbed Hα luminosity support the idea that the 24 µm emission is produced by heating of dust probably mixed with the ionized gas inside the region, which was previously suggested by Relaño & Kennicutt (2009) .
The emission at 8 µm also correlates to the maximum values of C(Hβ), but the spatial distribution of the 8 µm emission does not follow the C(Hβ) structure as the 24 µm emission distribution is (Fig. 4, upper panels) . In Fig. 5(d) , we plot the 8 µm emission elliptical profiles. The maximum at 8 µm is ∼4-5 arcsec shifted towards higher radial distances than the maximum of the Hα/Hβ ratio. This shows that the dust responsible for the Balmer extinction is the dust emitting at 24 µm rather than the dust emitting at 8 µm. Relaño & Kennicutt (2009) showed that the 8 µm emission for NGC 595 is more related to the location of the main CO molecular clouds identified in this region than to the position of the ionized gas.
Density Structure
We study the electron density using the [S II]λ6717/[S II]λ6731 emission-line ratio. A map of this ratio is shown in Fig. 6 (bottom-right). The emission-line ratio ranges from 1.2 to 1.8 (ne < 220 cm −3 ), showing that the H II region has in general a low electron density, as was also found by Esteban et al. (2009) and Vílchez et al. (1988) . The map shows no particular density structure, and further maps obtained from binning the data cube in 2×2 and 4×4 spaxels do not show any density structure neither. Lagrois & Joncas (2009) show a density map for NGC 595 which extends in a wider field of view than ours; the lower density values in their map are associated to the location of HI neutral gas, while within the area cover by Hα emission their map shows no strong variations with density values of ∼60-150 cm −3 . However, the pronounced Hα shell morphology of the nebula would suggest a density enhancement at the location of the Hα maxima. Density variations within the H II regions have been reported before and in some cases, a relation between the density and the Hα emission has been observed (Castañeda, Vílchez & Copetti 1992) . In order to check carefully any possible density variation with the Hα emission, we have compared the radial profiles of For panels (a) and (b), we isolated the signal coming from concentric elliptical rings of 2 arcsec width projected onto the mayor axis of the ellipse and derived the corresponding integrated spectrum at each annulus. The center of the ellipse (-2,0) is expressed in the units of the emission-line maps shown in Fig. 6 . We fitted the spectra in the same way as explained in Section 2.3 and derived the integrated emission-line fluxes for each concentric annulus (see text). For the 24 and 8 µm emission profiles, we plot the integrated fluxes for each elliptical annulus. The dot-dashed line represents the location of the maximum of the absorbed Hα luminosity. (Fig. 7 b) with profiles of observed Hα emission (Fig. 7 a) .
the [S II]λ6717/[S II]λ6731 line ratio
The mean value for the [S II]λ6717/[S II]λ6731 line ratio in all the rings is (1.43±0.06), corresponding to the low density limit. The elliptical profiles show that there is no electron density variation with the Hα luminosity distribution for this region. In this situation, at the location of the maximum in Hα luminosity, which would correspond to an enhancement of mean electron density, there should be an increase of the filling factor producing a higher emission measure along the line of sight. In order to further study this effect, detailed photoionization models of the region would need to be performed (Pérez-Montero et al., in preparation). Using BPT diagrams (Baldwin, Phillips & Terlevich 1981; Veilleux & Osterbrock 1987 ) and the emission-line ratio maps in Fig. 6 we can study whether non-photoionizing mechanisms (e.g. shocks) are important within NGC 595. In Fig. 8 We also show the separation between active galactic nuclei (AGN) and normal star-forming (NSF) galaxies from different studies (Veilleux & Osterbrock 1987; Kewley et al. 2001; Kauffmann et al. 2003; Stasińska et al. 2006) . As can be seen in the figure, all the spaxels lie below the separation lines, which shows that the main mechanism producing the observed emission lines within NGC 595 is probably photoionization. We have compared (not shown here) the location of the spaxels in these diagrams with the one for a wide sample of H II regions from the literature. The area occupied by the set of H II regions from the literature could be considered as the representative location for H II regions, where photoionization dominates. The comparison shows that all our spaxels fall into this area; therefore, if non-photoionizing mechanisms are present in the region, these are not contributing substantially to the emission of NGC 595. However, a detailed comparison of these observed line ratios for some spaxels with the predictions of models by Allen et al. (2008) suggests that somewhat localized effects of shocks can not be disregarded.
ionization structure
In the top panels of Fig. 8 ) and the integrated value for the region, marked in the same plot as a black cross, is remarkable. This shows the effect of the aperture selection in the estimation of the [S II] fluxes and reflects the differences we have found between the results for the integrated measurements reported here and those given in Esteban et al. (2009) , only covering one of the most intense knots in the region (see Section 3).
In Fig. 9 we compare the observed BPT diagrams with models from Dopita et al. (2006) , which take into account the effect of the stellar winds on the dynamical evolution of the region. The ionization parameter is replaced by a new variable R that depends on the mass of the central cluster and the pressure of the interstellar medium ( R = (M Cl / M⊙)/(Po/k), with Po/k measured in ( cm −3 K)). Using an estimate for the mass of the cluster of 2×10 5 M⊙ (Relaño & Kennicutt 2009 ) and the temperature listed in Table 2 , a density value of 13 cm −3 (Section 3) gives log R=0.3. The models shown in Fig. 9 are for log R=0.0. All the spaxels fall in the area delimited by the lines at Z=Z⊙ and Z=0.4Z⊙, which agree with the estimate of the metallicity of the region from other methods (see Section 3). The age of the region derived from the models (∼3.0-3.5 Myr) also agrees with previous estimates in the literature 
WR stellar population
WR stars are very bright objects which show strong broad emission lines in their spectra. They can be classified as nitrogen (WN) stars (those with strong lines of helium and nitrogen) and carbon (WC) stars (those with strong lines of helium, carbon and oxygen). They are understood as the result of the evolution of massive O stars which lose a significant amount of their mass via stellar winds showing the products of the CNO burning first (WN stars) and the He burning afterwards (WC stars) (Conti 1976) . The short phase for the WR stars makes their detection a very precise method for estimating the age of a given stellar population. Typically, an instantaneous burst of star formation shows these features at ages of ∼ 2 − 6 Myr and even at a more limited range at very low metallicities (Leitherer et al. 1999) . The presence of WR stars can be recognised via the WR bumps around λ4650Å (i.e. the blue bump, characteristic of WN stars) and λ5808Å (i.e. the red bump, characteristic of WC stars).
The WR population in NGC 595 has already been studied in Drissen et al. (1993) and Drissen et al. (2008) by means of high spatial resolution narrow imaging of the central area of the nebula, first, and spectroscopic follow-up, afterwards. They detected 11 WR candidates: nine of them were spectroscopically classified, while those named as WR10 and WR11 were removed from the candidate list. The WR survey done by Drissen et al. (1993) and Drissen et al. (2008) only covers the central part of the region with a field of view of 30 ′′ ×35 ′′ , and the spectral resolution of their observations is ∼9Å. The observations presented here have higher spectral resolution (3.4Å) and cover an four times greater. This allows us to make a complete census of the WR population of the region.
In order to make a first identification of the WR stars, we constructed continuum-substracted images at 4490-4540Å and 5645-5695Å spectral ranges. Fig. 10 shows the positions of the WR features detected by Drissen et al. (1993) overplotted on our continuum-substracted 4490-4540Å map. There is a good correspondence within the errors of the astrometry. All the candidates but WR5 (which is not covered in the current data, as shown in Fig. 10 ) and WR7 (the one with the faintest measured bump) are detected by visual inspection. In addition, we have detected a new candidate towards the north of the H II region. WR3 and WR1 were also detected in the map for the red bump (not shown). This map was less reliable since important residuals in the 5577Å sky line do not allow to select a reliable spectral range for the continuum subtraction.
We extracted the integrated spectra of the WR candidates by coadding typically ∼ 3 − 10 spectra centred at the position of the WR detections. Fig. 11 shows the spectra for our new candidate (bottom panel), as well as for the WR catalogued by Drissen et al. (2008) (top panel) , and illustrates the power of the IFS data to identify and characterize WR stars. In all the spectra shown in Fig. 11 the blue bump characteristic of WN populations is clearly visible. We compare our spectra with those shown in Drissen et al. (2008) . These authors present the spectra of four WR stars, except for WR5 (not covered by our observations) the spectra of the other stars (WR1, WR3 and WR9) show the same features as those presented by Drissen et al. (2008) . We confirm the classification of the WR stars catalogued by these authors, all of them being WN stars ex- We plot the models for two different metallicities (Z=Z ⊙ and Z=0.4Z ⊙ ) covering the range of metallicities reported in Section 3. We also mark the temporal evolution of the region at 2.5, 3.0 and 3.5 Myr. cept WR3, whose red bump is clearly observed at 5800Å, showing that it is a WC star. We estimate the EW for the blue bump as a sum of the individual EW for the emission lines seen in the 4600-4700Å wavelength range. Except for WR3 and WR4, the EW(blue bump) of the stars in Fig. 11 ranges within 15-40Å, which agrees with the models of Schaerer & Vacca (1998) (see their fig. 11 for metallicities of Z=0.08 and Z=0.02). We derive an EW(blue bump)=28Å for WR9, similar to the value reported by Drissen et al. (2008) . For WR3 and WR4 we find EW(blue bump)∼60Å, which are consis- tent with previous values given in the literature (Massey & Conti (1983) and Armandroff & Massey (1991) , respectively).
The spectrum of our WR candidate is shown in the bottom panel of Fig. 11 . The blue bump is clearly seen in the spectra but no red bump is visible, which shows that this star is probably a WN star. We derive an EW(blue bump)=14Å for our new candidate, which is within the expected range of values given in Schaerer & Vacca (1998) . We cannot rule out the possibility of this star being an Of rather than a WR star (P. Crowther, private communication), but further spectroscopic observations at higher resolution are required to assess this issue. It is interesting to note the isolation of our new WR candidate at a distance of ∼185 pc away from the location of the rest of the WR stars. Assuming a time of 3-4 Myr, consistent with the age of the H II region, we find radial velocities of 45-60 km s −1 for the WR can-didate. These velocities are in the range of values expected for runaway WR and O stars (Moffat et al. 1998; Dray et al. 2005; Hoogerwerf, de Bruijne & de Zeeuw 2001 Kennicutt et al. 2000) . Recently, Ercolano et al. (2007) suggest that the geometrical distribution of the ionizing stars could account for the discrepancies in the metallicities derived using classical metallicity calibrators. λ3727 with the radial distance from the central stars: close to the ionizing stars we find high values of this ratio, implying a high ionization parameter, while moving towards larger distances from the ionizing stars the emission-line ratio declines, showing that the ionization parameter is lower at these locations. A map of the R23 index for the whole region is shown in Fig. 12 (top right) . We have quantified the variations for both maps in the lower panels of Fig. 12 (Fig. 12 bottom  left) , R23 (black diamonds in the bottom right-hand panel) shows a variation of 0.13 dex over the whole radial distance. This shows the reliability in using R23 as an emission-line ratio to obtain the metallicity of this H II region; even when only a part of the region is covered by the observations, which is normally the case for longslit spectroscopy, the value derived for R23 can be used as a representative one for the H II region. The variation of R23 in Fig. 12 would show a rather similar behaviour as R23, which would make it as good emission-line ratio to trace the metallicity of the regions as R23 is.
CONCLUSIONS
We present IFS of NGC 595, one of the most luminous H II regions in M33, covering an unprecedented area in the disc of the spiral galaxies of the Local Group, a ∼174×340 parsec 2 field of view representing the complete surface of the region. Taking advantage of the power of these observations, we are able to identify and catalogue the WR population of the region and to make the best census of WR stars in NGC 595 up till now. We have analysed the variations within the region of the main emission-line ratios that describe the physical properties of the region. The analysis of the observations yields the following results.
• We present the properties of NGC 595 derived from the integrated spectrum of the region. The electron density and the metallicity are consistent with previously reported values in the literature using long-slit spectroscopy, covering just the most intense knots in the region.
• The extinction map obtained from the Hα/Hβ emission-line ratio at each spaxel in the field of view presents a concentrated distribution with the maximum located at the centre of the Hα shell structure. We have compared this map with the Spitzer 24 and 8 µm bands using elliptical radial profiles. The 24 µm emission and the Hα/Hβ radial profiles are similar, with their maxima located at the same distance from the ionizing stars. The maximum of the 8 µm emission radial profile shows a displacement of ∼4-5 ′′ (15-18 pc) with respect to the maximum of the Hα/Hβ radial profile. This shows that the extinction suffered by the gas is produced by dust emitting at 24 µm, which is probably mixed with the ionized gas within the region, while the dust emitting at 8 µm is more related to the outer parts of the region where the molecular cloud is located.
• The [S II]λ6717/[S II]λ6731 emission-line ratio map does not show any structure, implying that the electron density is quite constant within the region, despite the pronounced Hα shell morphology of NGC 595. The values of [S II]λ6717/[S II]λ6731 are consistent with the low electron density limit.
• We have produced BPT diagrams using the emission-line ratios at each spaxel in the field of view. We find that the spaxels with a low Hα flux cover the total excitation range of the region. The location of the spaxels with a high Hα flux in the [O III]/Hβ-[S II]/Hα diagram is displaced with respect to the position given in the diagram for the integrated values. This shows the limitations of the long-slit observations, which usually cover the most intense Hα knot in the regions, to obtain a reliable value for the [S II]/Hα emission-line ratio.
• The study of the WR population for NGC 595 has been completed with these observations. We have covered the total surface of the region and found a new WR candidate whose spectrum is characteristic of a WN star. The WR candidate, situated far away from the other WR stars in the region, is close to the Hα shell but corresponds to a zone of low Hα emission.
• We have analysed the behavior of the most used metallicity calibrators: R23 shows small variations of 0.13 dex despite the spatial distribution of the stars and gas in the region and the strong trend of [O III]/[O II] to decrease to the outer parts of the region. This shows the robustness of R23 to estimate the metallicity of We show in this paper the power of the IFS, which overcomes the limitations of long-slit observations in H II regions. The results presented here show that for the emission lines dominated by the contribution of the most intense knots, long-slit observations are representative of the integrated emission of H II regions. The situation is different in the case of lower excitation emission lines, as it happens in the [S II] emission lines, for which there is a significant bias for long-slit observations. This bias has only been possible to quantify using IFS observations with a complete H II region coverage.
The physical properties can vary within H II regions and the emission-line ratio maps derived from IFS observations allow us to make a detailed study of these variations. For NGC 595 we find that the ionization parameter shows strong variations with the radial distance from the stars; the ionization structure is clearly depicted with the corresponding emission-line diagnostics and the reddening map presents a non-uniform distribution with a maximum located at the center of the observed Hα shell structure. The electron density map, however, does not present significant variations within the region.
A Finally, the capability of the IFS data to make complete censuses of the WR population in stellar clusters is very nicely shown here: while the hunting of WR stars are based on identification in broad-band images with follow-up spectroscopic observations, we are able to perform such an analysis in only one night of observation, covering the whole surface of the region and allowing us to identify WR stars that are not located close to the centre of the cluster.
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